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In the claims: 

Please amend the claims as follows: 



1 1. (currently amended) An d^wnhole tool a pparatus for determining the 

2 p r opcTtiBf^ a property of a fluid downhole comprising: 

3 Q downholc tool deployed in a well boro formed in an a d jaocnt formadon, 

4 th o - tool intoracting %vith a dQ%vnholo fluid; 

5 a resonator associated with the fluid downholc fluid; 
5 a controller for actuating the resonator; 

7 a monitor for receiving a response from the resonator to the actuation of 

8 the resonator such that the response is associated with the fluid; and 

9 a processor for estimating thg fr valueof a property for the fluid downhole 

I 2. (currently amended) tHr dnwnholo tool a pparatus of claim l> #Hffli» 

wherein the processor uses a chemometnc equation for 

3 estimating ^-flttid the property value. 

1 3. (currently amended) The downhole tool of claim 4^, furfhor comprioing: 

2 wherein the processor aDOlies a function appl^Ting the resonator response 

3 to « the chemometnc equation to determine a the fhM property vriw- 
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1 4. (currently amended) The dovmhole tool apparatus of claim 1 ♦ 

2 c omprising! wherein the processor uses a function for deriving a 

3 chemometric equation from measured resonator response correlated with 

4 known fluid property values, 

1 5. (currently amended) The de wnhol e tool a pparatus of claim 1, wherein 

2 the patafift fltor voliic property is viscosity. 

1 6, (currently amended) The downholo tool a pparatus of claim 1 , wherein 

2 thft pflfftT¥icter value property is density. 

1 7. (currently amended) The downhol e tool a pparatus of claim 1, wherein 

2 the parameter value property is dielectric constant 

1 8. (currently amended) The downhole tool apparatus of claim 1 , wherein 

2 the parameter value property is resistivity* 

1 9. (currenfly amended) The downhol e tort a pparatus of cloim 1 2, imtfaef 

2 comprising: wherein the processor applying applies the chemometiic 

3 estimated parameter value property to a Levenberg-Marquaidt (LM) 

4 algorithm to determine a fluid parameter value for the fluid. 
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1 10. (original) The downholc tool of claim 10, wherein the fluid paiametcr 

2 value comprises a global miniimun for the LM algorithm. 

1 11. (cufientiy amended) A method for detennining the i piopertiea 

2 pro perty of a fluid downhole comprising: 

3 d eploying a tool in a well bora fonncd In aii adjatcirt f o imation; 

4 interacting with a downhole fluid with a resonator aijiociauid with tho tool; 

5 actuating the resonator, 

6 receiving a response from the resonator to the actuation of the resonator 

7 naaoeiat B d witl i t he fluid; and 

8 estimating a value of « the property of the fluid downhole Iteid based on 

9 the resonator response. 

1 12. (currently amended) Themethodof claim 11, further comprising: 

2 estimating ft JhS fluid property value with ysing a chemometric equation. 

1 13. (cunenUy amended) Themethodof claim 11, further comprising: 

2 applying the resonaior response to a chemomcnio equation to detemiine « 

3 tlSSflwd property valae. 

1 14. (original) The method of claim 1 1 , further comprising: 

2 deriving a chemometric equation from measured resonator response 

3 correlated with known fluid property values. 
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1 15, (currently amended) The metihiod of claim 11, whcrpin the p onmiete f 

2 ¥ah« property is viscosity. 

1 16. (currently amcndcfd) The method of claim 1 1 . wherein the paramotcr 

2 y^ixtt property is density. 

1 17. (currently amended) The method of claim 1 1 , wherein the parameter 

2 vatee property is dielectric constant 

1 18. (cuiTcntly amended) The method of claim 11, wherein the pafametcr 

2 vritte property is resistivity. 

1 19. (currently amended) The method of claim 4* 12» further comprising: 

2 applying the chemomctric estimated parameter value to a Levenbcrg- 

3 Marquardt (LM) algorithm to determine a fluid parameter value for the 

4 fluid. 

1 20- (currently amended) The method of claim 19, wherein the LM algorithm 

2 calculated fluid parameter value con^nises a global minimum for the LM 

3 algorithm. 
1 

21-30 (cancelled) 
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1 31. (original) A system for determining the properties of a fluid 

2 comprising: 

3 a surface controller for lowering a down hole tool deployed in a well bore 

4 fonned in an adjacent formation, the tool interacting with a down hole 

5 fluid; 

6 a resonator associated with the down whole fluid; 

7 a controller for actuating the resonator; 

8 a monitor for receiving a response from the resonator to the actuation of 

9 the resonator such that the response is associated with the fluid; and 

10 a processor for estimating a value of a property for the down whole fluid. 

1 32. (new) The system of claim 1, furdier comprising: 

2 wherein the processor uses a chemometric equation for estimating a fluid 

3 the property value, 

1 33- (new) The system of claim 12, further comprising: wherein the 

2 processor applies a function applying the resonator response lo a the 

3 chemometric equation to determine a the fluid property value, 

1 34, (new) The system of claim 1 , further comprising: 

2 wherein the processor uses a function for deriving a chemometric equation 

3 from measured resonator response correlated with known fluid property 

4 values* 
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1 35. (new) The system of claim 1 , wherein the parameter 

2 value property is viscosity. 

1 36. (new) The system of claim 1 , wherein the parameter 

2 value property is density. 

1 37, (new) Tlie system of claim I, wherein the parameter value property is 

2 dielectric constant. 

1 38. (new) The system apparatus of claim 1, wherein ttie parameter 

2 value property is resistivity. 

1 39. (new) The system of claim 12, further comprising: 

2 wherein the processor applying applies the chemomcliic estimated 

3 parameter value property to a Uvenberg-Marquardt (LM) algorithm to 

4 determine a fluid parameter value for the fluid. 

1 40. (new) The system of claim 10, wherein the fluid parameter value 

2 comprises a global minimum for the LM algorithm. 
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